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(54) Limiting method and llmlter apparatus 

(57) A limiting method is provided which limits sig- 
nals having two components I channel and Q channel 
on two orthogonal coordinate axes within a predeter- 
mined range on the coordinate plane specified by the 



two coordinate axes, wherein the predetermined range 
Is defined by concentric circles having the origin of the 
two coordinate axes as a center. 
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Description 

BACKGROUND QFTHE INVENTION 

[0001] The present invention relates to a limiting 
method and fimiter apparatus, and In particular to limiter 
apparatus for suppressing the peak factor of transmis- 
sion power for multiple users in case the CDMA technol- 
ogy is used as a multiple access system. 
[0002] In a mobile radio communications system, 
especially in a cellular portable telephone system, a 
base station uses the multiple access scheme to access 
idle radio links for communications in order to simulta- 
neously communicate with a plurality of mobile stations 
(communication end offices). The multiple access 
scheme Is roughly divided into the Frequency Division 
Multiple Access (FDMA) system, Time Division Multiple 
Access (TDM A) scheme, and Code Division Multiple 
Access (CDMA) scheme. The base station assigns mul- 
tiple access parameters to mobile stations, depending 
on the multiple access scheme of the radio communica- 
tions system used. 

[0003] While a plurality of channels are prepared 
with different frequencies in the FDMA scheme and with 
shifted time in the TDMA scheme, the CDMA scheme 
uses both frequency and time for multiple access and 
identifies channels via inherent codes sent over signals 
thus resulting in worse frequency use efficiency and 
requiring broadband circuits. However, the CDMA 
scheme is characterized in that the scheme ensures a 
high privacy because signals are converted by overlay- 
ing codes and thus the CDMA scheme enjoys a wide- 
spread use. 

[0004] In the CDMA scheme, a large current may 
flow instantaneously especially during multiple process- 
ing. Thus the so-called limiter feature tor limiting trans- 
mission power is very important. 

[0005] Conventionally, as shown in Fig. 11, limiter 
apparatus used in the CDMA scheme is composed of a 
comparator for comparing a limit value and transmission 
data and a suppressor for suppressing the limit value in 
case the transmission data is larger than the limit value. 
[0006] In this apparatus, as shown in Fig. 12, each 
time input signals comprising I channel and Q channel 
are input as parallel data, the input data is compared 
with the limit value. Send data not to be limited is 
passed through the suppressor and transmission data 
to be limited is individually limited. 
[0007] In such conventional limiter apparatus, there 
was a problem that transmission data was individually 
limited and the peak factor could not be suppressed. In 
case phase- rotated transmission data is limited, the 
maximum power of the transmission data may drop by 
as much as 3 dB due to constraints on the input 
dynamic range of a D/A converter, thus making it diffi- 
cult to optimize the number of users and transmission 
power. 

[0008] As another example, a limiting circuit as 



shown in Fig. 1 3 is proposed. This circuit is adapted to 
adjust gain via a variable gain multiplier 15 depending 
on the Itmit value preset by the limit value setting section 
2 in case input signals comprising I channel and the Q 
5 channel are input as parallel data, as well as to multiply 
I channel and Q channel of signals which exceeded a 
value by the limit value respectively via a limiting circuit 
16, and to output the resulting value as I channel and 
the Q channel. 

10 [0009] The limiting circuit 1 6 is a limit operation unit 
which detects whether the limit value is exceeded or not 
for the I channel axis and the Q channel axis represent- 
ing I channel and Q channel respectively and which has 
a limit range in the shape of an octagon as a vertical 

15 cross section. The limit area is shown in Fig. 14. 

[0010] Operation of the limiter apparatus is 
described below. 

[0011] When the input I channel and Q channel 
data is input as parallel data, the variable gain multiplier 

20 circuit 15 obtains the sum of the absolute values of I 
channel data and Q channel data and compares the 
sum of the absolute values with a limit value preset by 
the limit value setting section 2. In case the sum of the 
absolute values is above 2 1/2 times the limit value, sig- 

25 nals obtained by multiplying the input I channel and Q 
channel signals by 2 1/2 are divided by the sum value 
and the resulting values are output as output signals. 
On the other hand, in case the sum of the absolute val- 
ues is equal to or below 2 1/2 times the limit value, sig- 

30 nals are output without multiplication, so that the 
absolute values of the input I channel signal and Q 
channel 6ignal converted by the variable gain multiplier 
circuit will not exceed the predetermined limit value. The 
limit operation unit is described in for example Japanese 

35 Patent Publication No. 5-328776. 

[0012] Because, in the conventional method, limit- 
ing operation was made on I channel and Q channel 
transmission data individually, there was a problem that 
a larger limit value led to insufficient suppression 

40 effects. Further, when I channel and Q channel trans- 
mission data which were phase-rotated, the maximum 
power of the I channel and Q channel transmission data 
was excessively suppressed due to constraints on the 
input dynamic range of the D/A converter which 

45 received limiter apparatus output. 

SUMMARY OF TH5 INVENTION 

[0013] The object of the invention proposed in view 
so of the circumstances is to enable appropriate power 
control and to optimize transmission power. 
[0014] In order to attain this object, in the first 
aspect of the invention, a limiting method comprises a 
step of: limiting signals having two components I chan- 
55 nel and Q channel on two orthogonal coordinate axes 
within a predetermined range on the coordinate plane 
specified by the two coordinate axes, wherein the pre- 
determined range is defined by concentric circles hav- 
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ing the origin of the two coordinate axes as a center. 
{001 5] According to such a method, optimum power 
suppression is enabled without excessively suppressing 
the maximum power. 

[001 6] In the second aspect of the invention, a limit- s 
ing method comprises steps of: calculating the instanta- 
neous power of signals having two components I 
channel and Q channel on two orthogonal coordinate 
axes of data to be sent; determining whether the instan- 
taneous power is within a predetermined range or not; 10 
and a step for shifting the instantaneous power in the 
direction of the origin on straight lines connecting the 
origin and the signal component coordinates, in case 
the instantaneous power Is determined to exceed the 
predetermined range. is 
[0017] According to such a configuration, optimiza- 
tion of power is possible with ease and efficiency. 
[0018] In the third aspect of the invention, limiter 
apparatus comprises: an instantaneous power calcula- 
tor for calculating an instantaneous power value from 20 
transmission data; a limit value setting section for set- 
ting a limit value; a comparator for comparing the instan- 
taneous power value calculated by the instantaneous 
power calculator with the limit value; a correction deter- 
mining section for determining whether transmission 25 
data is to be corrected or not depending on the compar- 
ison result of the Instantaneous power value and the 
limit value; and a correction operating section for cor- 
recting the transmission data based on the correction 
value determined by the correction determining section, ao 
[0019] According to such apparatus, power can be 
optimized with excellent efficiency. 
[0020] In the fourth aspect of the invention, limiter 
apparatus comprises: an instantaneous power calcula- 
tor for calculating an instantaneous power value from 35 
parallel input data composed of I channel and Q chan- 
nel; a limit value setting section for setting a limit value; 
a divider-comparator for dividing the Instantaneous 
power value calculated by the instantaneous power cal- 
culator by the limit value set by the limit value setting 40 
section to compare the instantaneous power with the 
limit value; a correction determining section for deter- 
mining whether the input transmission data is to be cor- 
rected or not according to the comparison result; and a 
correction operating section for correcting the transmis- 45 
slon data based on the correction value determined by 
the correction determining section and the input value. 
[0021] In addition to the aforementioned effects, a 
correction value can be calculated via division accord- 
ing to such apparatus. This enables high-accuracy and so 
reliable correction. 

[0022] In the fifth aspect of the invention, limiter 
apparatus according to the third aspect of the invention 
wherein the comparator includes a subtracter-compara- 
tor for subtracting the limit value set by the limit value 55 
setting section from the instantaneous power value 
result calculated by the Instantaneous power calculator 
to compare the instantaneous power with the limit value, 



wherein the correction determining section is adapted 
to determine whether Input data Is to be corrected or not 
depending on the comparison result of the subtracter- 
comparator. 

[0023] According to such a configuration, a correc- 
tion value can be calculated via subtraction alone, with- 
out using division, thus simplifying the apparatus 
configuration. 

[0024] In the sixth aspect of the invention, limiter 
apparatus according to the third aspect of the invention 
wherein the instantaneous power calculator calculates 
the square value of parallel input I channel and Q chan- 
nel transmission data without performing root operation 
of the data, wherein the comparator includes a sub- 
tracter-comparator for subtracting the limit value set by 
the limit value setting section from the instantaneous 
power value calculated by the instantaneous power cal- 
culator to compare the square value of the instantane- 
ous power with the limit value. 

[0025] According to such apparatus, operation of 
transmission data is possible without root operation, 
thus simplifying the operation process. 
[0026] In the seventh aspect of the invention, limiter 
apparatus according to the third aspect of the invention 
further comprises a correction selector for outputting 
the parallel input I channel and Q channel transmission 
data without correction, in case correction is not 
required depending on the result of the correction deter- 
mining section. 

[0027] According to such apparatus, high-speed 
processing can be applied to no n -corrected data. More- 
over, power consumption can be reduced. 
[0028] In the eighth aspect of the invention, limiter 
apparatus comprises: an instantaneous power averag- 
ing section for calculating an instantaneous power value 
from parallel input I channel and Q channel transmis- 
sion data and obtaining the average value of instantane- 
ous power for a certain period; a limit value setting 
section for setting a limit value; a comparator for com- 
paring the instantaneous power average value obtained 
by the Instantaneous power averaging section with the 
limit value; a correction determining section for deter- 
mining whether the transmission data Is to be corrected 
or not depending on the comparison of the average 
value of the instantaneous power with the limit value; 
and a correction operating section for correcting the 
transmission data based on the correction value deter- 
mined by the correction determining section. 
[0029] According to such a configuration, correction 
determination is made via the average value of instanta- 
neous power, thus allowing a more stable control. 
[0030] In the ninth aspect of the invention, limiter 
apparatus according to the eighth aspect of the inven- 
tion wherein an instantaneous power calculator for cal- 
culates the square value of parallel input I channel and 
Q channel transmission data without performing root 
operation of the data, wherein the comparator com- 
prises a subtracter-comparator for subtracting the limit 
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value set by the limit value setting section from the 
Instantaneous power value calculated by the Instanta- 
neous power calculator to compare the square value of 
the instantaneous power with the limit value. 
[0031] In the tenth aspect of the Invention, limfter 5 
apparatus according to the eighth aspect of the inven- 
tion further comprises a correction selector for output- 
ting the parallel input I channel and Q channel 
transmission data without correction, in case correction 
is not required depending on the result of the correction 10 
determining section. 

[0032] In the eleventh aspect of the invention, lim- 
iter apparatus according to the third aspect of the inven- 
tion further comprises a serial-to-parallel converter for 
converting transmission data composed of serial input I is 
channel and Q channel to parallel data. 
[0033] In the twelfth aspect of the invention, limiter 
apparatus comprises: an instantaneous power maxi- 
mum value detector for detecting the maximum value of 
the instantaneous power for a certain period; a limit 20 
value setting section for setting a limit value; a compara- 
tor for comparing the instantaneous power average 
value obtained by the instantaneous power maximum 
value detector with the limit value; a correction deter- 
mining section for determining whether the transmission 25 
data is to be corrected or not depending on the compar- 
ison result of the instantaneous power maximum value 
with the limit value; and a correction operating section 
for correcting the transmission data based on the cor- 
rection value determined by the correction determining so 
section. 

[0034] In the thirteenth aspect of the invention, lim- 
iter apparatus according to the third aspect of the inven- 
tion further comprises a feedback section which inputs 
as input data the sum of the correction value and the 35 
input data again to the instantaneous power calculator 
to repeat operation. 

[0035] According to such a configuration, it is possi- 
ble to perform a coarse operation using an approximate 
correction value in the first operation, and to perform 40 
fine control in the second operation. Performing more 
than one operation allows a higher-accuracy correction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

45 

[0036] 

Fig. 1 shows a limit area and a limiting method 
according to the invention. 

Fig. 2 shows a configuration of limiter apparatus so 
according to the first embodiment of the invention 
which obtains the instantaneous power, limits the 
power depending on the result of division-based 
comparison with a limit value, then outputs cor- 
rected data. 55 
Fig. 3 shows a configuration of limiter apparatus 
according to the first embodiment of the invention 
which obtains the instantaneous power, limits the 



power depending on the result of subtraction-based 
comparison with a limit value, then outputs cor- 
rected data. 

Fig. 4 shows a configuration of limiter apparatus 
according to the fourth embodiment of the Invention 
which obtains the Instantaneous power, performs 
correction in case correction is required depending 
on the result of division-based comparison with a 
limit value, and outputs the original data without 
performing correction in case connection is not 
required. 

Fig. 5 shows a configuration of limiter apparatus 
according to the fifth embodiment of the invention 
which obtains the square value of the instantane- 
ous power, performs expansion correction or reduc- 
tion correction depending on the result of division- 
based comparison with a limit value, and outputs 
the resulting data. 

Fig. 6 shows a configuration of limiter apparatus 
according to the seventh embodiment of the inven- 
tion which obtains the square value of the Instanta- 
neous power, sets a limit value from the average 
value of the instantaneous power value for an arbi- 
trary period, making the limit value variable, and 
performs limit operation correspondingly to the 
number of users. 

Fig. 7 shows a configuration of limiter apparatus 
according to the eighth embodiment of the inven- 
tion which obtains the square value of the instanta- 
neous power from serial input data, performs 
correction depending on the result of division- 
based comparison with a limit value, and outputs 
corrected data. 

Fig. 8 shows a configuration of limiter apparatus 
according to the ninth embodiment of the invention 
which obtains the instantaneous power and maxi- 
mum value of the arbitrary period, and performs 
normalization to the maximum value. 
Fig. 9 shows a configuration of limiter apparatus 
according to the tenth embodiment of the invention 
which obtains the instantaneous power, limits the 
power depending on the result of division-based 
comparison with a limit value, adds or subtracts 
correction value then outputs corrected data. 
Fig. 10 shows a configuration of limiter apparatus 
according to the eleventh embodiment of the Inven- 
tion which obtains the instantaneous power and 
performs correction once or twice depending on the 
result of division-based comparison with a limit 
value. 

Fig. 11 shows a limit area and a limiting method 
according to the conventional art 
Fig. 12 shows an embodiment of conventional lim- 
iter apparatus. 



4 



7 



EP 1 081 851 A2 



8 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0037] The invention provides a limit area of con- 
centric circles as shown In Rg. 1 . values outside the 5 
limit area of concentric circles are mapped again on the 
circumference of concentric circles in the direction of 
the center of the concentric circles. The invention pro- 
poses a limiting method in which instantaneous power 
of I channel and Q channel is obtained and limiting is w 
performed on the resulting data. This prevents the max- 
imum power of I channel and Q channel from being 
dropped and suppresses the peak factor of I channel 
and Q channel transmission data. Embodiments of the 
invention are described below is 

(First embodiment) 

[0038] Fig. 2 shows a configuration of limiter appa- 
ratus according to the first embodiment of the invention. 20 
in Fig. 2, limrter apparatus is characterized in that the 
limlter apparatus comprises an Instantaneous power 
calculator 1 for calculating an instantaneous power 
value of parallel input data composed of I channel data 
and Q channel data from the Input data, a limit value 25 
setting section 2 for setting a limit value, a divider-com- 
parator 3 for dividing the limit value set by the limit value 
setting section by the instantaneous power value calcu- 
lated value by the instantaneous power calculator and 
comparing the instantaneous power value with the limit so 
value by checking whether the resulting value is larger 
than 1 or not, a correction determining section 4 for 
determining whether the transmission data is to be cor- 
rected or not depending on the comparison result, and 
a correction operating section 5 for calculating I channel 35 
data and Q channel data based on the correction value 
determined by the correction determining section 4 and 
the Input value. 

[0039] Operation of the vector operation limiter 
apparatus according to this embodiment is described 40 
below. 

[0040] An instantaneous power calculator 1 calcu- 
lates an instantaneous power value of parallel input I 
channel and Q channel transmission data by using the 
expression (lch z +Qch 2 ) 1/2 . 45 
A divider-comparator 3 divides an arbitrary limit value 
set by the limit value setting section 2 by the instantane- 
ous power value calculated by the instantaneous power 
calculator 1 (the instantaneous power value as a 
denominator and the limit value as a numerator). The so 
divider-comparator 3 compares the instantaneous 
power value with the limit value based on whether the 
division value is greater than 1 or not A correction 
determining section 4 determines whether the I channel 
and Q channel input transmission data is to be cor- ss 
reeled or not from the comparison result of the divider- 
comparator 3. The correction determining section 4 
determines that correction be skipped in case the com- 



parison result of the divider-comparator 3 is equal to or 
greater than 1 . The correction determining section 4 
determines that correction be made In case the compar- 
ison result of the divider-comparator 3 is smaller than 1 . 
In case the correction determining section 4 has deter- 
mined that correction be made, a correction operating 
section 5 multiplies the 1 channel and Q channel Input 
transmission data by the division value used by the 
divider-comparator 3 to perform correction and outputs 
the resulting data. In case the correction determining 
section 4 has determined that correction be skipped, 
the correction operating section 5 multiplies the I chan- 
nel and Q channel input transmission data by 1 and out- 
puts the resulting data without compensation. 
[0041] As mentioned earlier, according to this 
embodiment, the peak factor of I channel and Q channel 
Input transmission data can be suppressed by obtaining 
the instantaneous value of I channel and Q channel 
input transmission data and comparing the instantane- 
ous value with the limit value, then performing correc- 
tion. 

(Second embodiment) 

[0042] Rg. 3 shows a configuration of limrter appa- 
ratus according to the second embodiment of the inven- 
tion. This apparatus is the same as the apparatus of the 
first embodiment except that the divider-comparator 3 is 
replaced with a subtracter-comparator 6 and a correc- 
tion value setting section 7 is used to add a connection 
value to the correction operating section. The remaining 
configuration is the same as the first embodiment. That 
is, as shown in Fig. 3, limrter apparatus according to this 
embodiment comprises an instantaneous power calcu- 
lator 1 to which parallel input I channel and Q channel 
transmission data are input, a limit value setting section 
2 for setting an arbitrary limit value, a subtracter-compa- 
rator 6 to which the instantaneous power value calcu- 
lated by the instantaneous power calculator 1 and the 
limit value set by the limit value setting section 2 are 
input, a correction determining section 4 to which the 
comparison result of the subtracter-comparator 6 is 
input, a correction value setting section (table) 7 to 
which the result of the correction determining section 4 
is input, and a correction operating section 5 to which 
the correction determination result of the correction 
value setting section 7 is input. 

[0043] Operation of the vector operation limiter 
apparatus according to this embodiment is described 
below. 

[0044] An instantaneous power calculator 1 calcu- 
lates an instantaneous power value of parallel Input I 
channel and Q channel transmission data by using the 
expression (lch 2 +Qch 2 ) 1/2 . 

A subtracter-comparator 6 subtracts the instantaneous 
power value calculated by the instantaneous power cal- 
culator 1 from an arbitrary limit value set by the limit 
value setting section 2. The subtracter-comparator 6 
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compares the instantaneous power value with the limit 
vaJue. The correction determining section 4 determines 
whether the I channel and Q channel Input transmission 
data is to be corrected or not from the comparison result 
of the subtracter-comparator 6. The correction deter- 5 
mining section 4 determines that correction be skipped 
In case the limit value is equal to or greater than the 
Instantaneous power value as a comparison result of 
the subtracter-comparator 6. The correction determin- 
ing section 4 determines that correction be made in jo 
case the limit value is smaller than the instantaneous 
power value as a comparison result of the subtracter- 
comparator 6. A correction value setting section 7 sets 
a correction value based on the comparison result of the 
subtracter-comparator 6 and references the table. The 1S 
correction operating section 5 multiplies the I channel 
and Q channel input transmission data by the correction 
value and outputs the resulting data. 
[0045] As mentioned earlier, according to this 
embodiment, the peak factor of I channel and Q channel 20 
input transmission data can be suppressed by obtaining 
the instantaneous value of I channel and Q channel 
input transmission data and comparing the instantane- 
ous value with the limit value, then performing correc- 
tion. Using subtraction for comparison provides better 25 
comparison result accuracy than using division. 

(Third embodiment) 

[0046] There is shown a configuration of limiter 30 
apparatus according to the third embodiment of the 
invention. This apparatus is the same as the apparatus 
of the first embodiment shown In Fig. 2, except that the 
instantaneous power calculator 1 calculates the sum of 
square values without performing root operation as well 35 
as sets the square value as a limit value. The remaining 
configuration is the same as the second embodiment. 
[0047] Limiter apparatus according to this embodi- 
ment comprises an instantaneous power calculator 1 to 
which parallel input I channel and Q channel transmis- 40 
sion data are input wherein the Instantaneous power 
calculator 1 does not perform root operation, a limit 
value setting section 2 for setting an arbitrary limit value, 
a divider-comparator 3 to which the instantaneous 
power value calculated by the instantaneous power cal- 45 
culator 1 and the limit value set by the limit value setting 
section 2 are input, a correction determining section 4 to 
which the comparison result of the divider-comparator 3 
is input, and a correction operating section 5 to which 
the correction determination result of the correction so 
determining section 4 is input. 

[0048] Operation of the vector operation limiter 
apparatus according to this embodiment is described 
below. 

[0049] An instantaneous power calculator 1 calcu- 55 
lates an instantaneous power value of parallel input I 
channel and Q channel transmission data by using the 
expression (Ich^Qch 2 ). 
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A divider-comparator 3 divides an arbitrary limit value 
set by the limit value setting section 2 by the Instantane- 
ous power value calculated by the Instantaneous power 
calculator 1 (the instantaneous power value as a 
denominator and the limit value as a numerator). The 
divider-comparator 3 compares the instantaneous 
power value with the limit value. A correction determin- 
ing section 4 determines whether the I channel and Q 
channel Input transmission data Is to be corrected or not 
from the comparison result of the divider-comparator 3. 
The correction determining section 4 determines that 
correction be skipped in case the comparison result of 
the divider-comparator 3 is equal to or greater than 1 . 
The correction determining section 4 determines that 
correction be made in case the comparison result of the 
divider-comparator 3 is smaller than 1. In case the cor- 
rection determining section 4 has determined that cor- 
rection be made, a correction operating section 5 
multiplies the I channel and Q channel input transmis- 
sion data by the division value used by dividing the limit 
value set by the limit value setting section 2 by the 
instantaneous power vaJue calculated by the instanta- 
neous power calculator 1 (the instantaneous power 
value as a denominator and the limit value as a numer- 
ator) to perform correction and outputs the resulting 
data. In case the correction determining section 4 has 
determined that correction be skipped, the correction 
operating section 5 multiplies the I channel and Q chan- 
nel Input transmission data by 1 and outputs the result- 
ing data without compensation. 

[0050] As mentioned earlier, according to this 
embodiment, accuracy of comparison of the instantane- 
ous value with the limit value is upgraded and operation 
speed in boosted by skipping a root apparatus in obtain- 
ing the instantaneous value of the I channel and Q 
channel input transmission data. The peak factor of I 
channel and Q channel input transmission data can be 
suppressed by correcting I channel and Q channel input 
transmission data. Further, operation is simplified and 
high-speed processing is enabled by skipping the root 
operation. 

(Fourth embodiment) 

[0051] Fig. 4 shows a configuration of limiter appa- 
ratus according to the fourth embodiment of the inven- 
tion. This apparatus is characterized in that correction 
selectors 8 are provided in the preceding stage and 
subsequent stage of the correction operating section 5 
for I channel and Q channel respectively, and that 
switching is made between the correction selectors 8 
depending on the output of the correction determining 
section 4. 

[0052] That is, as shown In Fig. 4, limiter apparatus 
according to this embodiment comprises an instantane- 
ous power calculator 1 to which parallel input I channel 
and Q channel transmission data are input, a limit value 
setting section 2 for setting an arbitrary limit value, a 
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divider-comparator 3 to which the Instantaneous power 
value calculated by the Instantaneous power calculator 

1 and the limit value set by the limit value setting section 

2 are input, a correction determining section 4 to which 
the comparison result of the divider-comparator 3 is 5 
input, a correction operating section 5 to which the com- 
parison value of the divider-comparator 3 is Input, and a 
correction selectors 8 for selecting whether correction 
operation is to be made via the correction operating 
section 5 or the correction operating section 5 is to be 10 
bypassed. 

[0053] Operation of the vector operation limiter 
apparatus configured as mentioned earlier is described 
below. 

[0054] An instantaneous power calculator 1 calcu- is 
lates an instantaneous power value of parallel input I 
channel and Q channel transmission data by using the 
expression (IcrrVQch 2 ) 172 . 

A divider-comparator 3 divides an arbitrary limit value 
set by the limit value setting section 2 by the instantane- 20 
ous power value calculated by the instantaneous power 
calculator 1 (the instantaneous power value as a 
denominator and the limit value as a numerator). The 
divider-comparator 3 compares the instantaneous 
power value with the limit value based on whether the 25 
division value is greater than 1 or not A correction 
determining section 4 determines whether the I channel 
and Q channel Input transmission data is to be cor- 
rected or not from the comparison result of the divider- 
comparator 3. In case the correction determining sec- 30 
tion 4 has determined that correction be made, the out- 
put of the correction selector 4 Is input to a correction 
operating section 5 and multiplies the I channel and Q 
channel input transmission data by the division value 
obtained by the divider-comparator 3 to perform correc- 35 
tion and outputs the resulting data. In case the correc- 
tion determining section 4 has determined that 
correction be skipped, the output of the correction 
selector 8 is output as the I channel and Q channel input 
transmission data without being corrected by the cor- 40 
rection operating section. 

[0055] As mentioned earlier, according to this 
embodiment, the peak factor of I channel and Q channel 
input transmission data can be suppressed by obtaining 
the instantaneous value of I channel and Q channel 45 
Input transmission data and comparing the instantane- 
ous value with the limit value, then performing correc- 
tion of the I channel and Q channel input transmission 
data. Correction is skipped for t channel and Q channel 
input transmission data which does not exceed the limit so 
value, thus reducing the power consumption of the 
apparatus. 

(Fifth embodiment) 

55 

[0056] Fig. 5 shows a configuration of limiter appa- 
ratus according to the fifth embodiment of the invention. 
This apparatus comprises an instantaneous power 



averaging section 9 as well as limiter apparatus accord- 
ing to the first embodiment and adapted to obtain the 
average value of Instantaneous power for a certain 
period to determine whether the average value exceeds 
the limit value or not. Output of the instantaneous power 
averaging section 9 is input to a divider-comparator 3 
and compared with the limit value. The remaining con- 
figuration Is the same as the first embodiment. As 
shown In Fig. 5, limiter apparatus according to this 
embodiment comprises an instantaneous power calcu- 
lator 1 to which parallel input I channel and Q channel 
transmission data are input, an instantaneous power 
averaging section 9 to which the instantaneous power of 
the Instantaneous power calculator 1 Is Input, a limit 
value setting section 2 for setting an arbitrary limit value, 
a divider-comparator 3 to which the instantaneous 
power value of the instantaneous power calculator 1 
and the limit value of the limit value setting section 2 are 
input, and an output of the divider-comparator 3 to 
which the comparison result of the average value of the 
Instantaneous power averaging section 9 and the limit 
value set by the limit value setting section 2 are input, a 
correction determining section 4 to which the compari- 
son result of the divider-comparator 3 is input, and a 
correction operating section 5 to which the determina- 
tion result of the correction determining section 4 Is 
Input 

[0057] Operation of the vector operation limiter 
apparatus according to this embodiment is described 
below. 

[0058] An instantaneous power calculator 1 calcu- 
lates an instantaneous power value of parallel input I 
channel and Q channel transmission data by using the 
expression (lch 2 +Qch 2 ) 1/2 . 

The instantaneous power averaging section 9 calcu- 
lates the average value for an arbitrary period of the 
instantaneous power of I channel and Q channel input 
transmission data of the instantaneous power calculator 
1. In case the average value of instantaneous power of 
the instantaneous power averaging section 9 is below 
the arbitrary average value and smaller than the limit 
value set by a limit value setting section 2 for setting an 
arbitrary limit value, a correction determination section 4 
determines that expansion correction be made. A cor- 
rection operating section 5 multiplies the I channel and 
Q channel input transmission data by an arbitrary value 
equal to or greater than 1 to expand the input transmis- 
sion data value, assuming the limit value as a maximum 
value. In case the average value of instantaneous 
power of the instantaneous power averaging section 9 is 
greater than the limit value set by a limit value setting 
section 2, a divider-comparator 3 divides the limit value 
set by the rim it value setting section 2 by the instantane- 
ous power value calculated by the instantaneous power 
calculator 1 (the instantaneous power value as a 
denominator and the limit value as a numerator). The 
divider-comparator 3 compares the instantaneous 
power value with the limit value based on whether the 
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division value is greater than 1 or not In case the com- 
parison result of the divider-comparator 3 Is below 1 , the 
correction operating section 5 multiplies the I channel 
and Q channel input transmission data by the division 
value used by the divider-comparator 3 to perform cor- 5 
rection and outputs the resulting data. In case the com- 
parison result of the divider-comparator 3 is equal to or 
greater than 1, the correction operating section 5 multi- 
plies the I channel and Q channel input transmission 
data by 1 and outputs the resulting data without com- 10 
pensation. 

[0059] As mentioned earlier, according to this 
embodiment, small transmissionlng power can be 
expanded by obtaining the Instantaneous value of the I 
channel and Q channel input transmission data and by is 
comparing the average value of instantaneous power 
with the limit value. The peak factor of I channel and Q 
channel input transmission data can be suppressed by 
correcting a value exceeding the limit value. This allows 
use of power to its maximum. 20 

(Sixth embodiment) 

[0060] The sixth embodiment of the invention uses 
the 6ame apparatus as the fifth embodiment. In the es 
apparatus configuration shown in Fig. 5, output of an 
instantaneous power averaging section 9 is input to a 
limit value setting section 2 to control the limit value of 
the limit value setting section 2. In this embodiment, the 
apparatus Is adapted to reduce the output of the instan- 30 
taneous power calculator in case the output is larger 
than the limit value by a predetermined value. While 
expansion correction Is made in the fifth embodiment, 
reduction correction is made in this embodiment. 
[0081] As mentioned earlier, according to this 35 
embodiment, the peak factor of J channel and Q channel 
input transmission data can be suppressed by obtaining 
the instantaneous value of I channel and Q channel 
input transmission data and comparing the instantane- 
ous value with the limit value, then performing reduction 40 
correction. 

(Seventh embodiment) 

[0062] Fig. 6 shows a configuration of limiter appa- 45 
ratus according to the seventh embodiment of the inven- 
tion. This apparatus is the same as the apparatus of the 
fifth and sixth embodiments except that the output of the 
Instantaneous power averaging section 9 is Input to the 
limit value setting section 2. This apparatus is character- so 
ized in that the output of the limit value setting section 2 
is determined depending on the average value of 
instantaneous power. The remaining configuration is 
the same as the fifth embodiment. 

[0063] Operation of the vector operation limiter 55 
apparatus according to this embodiment is described 
below. 

[0064] An Instantaneous power calculator 1 calcu- 
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lates an Instantaneous power value of parallel input I 
channel and Q channel transmission data by using the 
expression (lch 2 +Qch 2 ) 1/2 . 

An instantaneous power averaging section 9 calculates 
the average value for an arbitrary period of the instanta- 
neous power of I channel and Q channel input transmis- 
sion data of the Instantaneous power calculator 1. A 
limit value setting section 2 sets the optimum limit value 
based on the average value of Instantaneous power of 
the Instantaneous power averaging section 9. A divider- 
comparator 3 divides the limit value set by the limit value 
setting section 2 by the instantaneous power value cal- 
culated by the instantaneous power calculator 1 (the 
Instantaneous power value as a denominator and the 
limit value as a numerator). The divider-comparator 3 
compares the instantaneous power value with the limit 
value based on whether the division value is greater 
than 1 or not. A correction determining section 4 deter- 
mines whether the I channel and Q channel input trans- 
mission data Is to be corrected or not from the 
comparison result of the divider-comparator 3. The cor- 
rection determining section 4 determines that correction 
be skipped in case the comparison result of the divider- 
comparator 3 is equal to or greater than 1 . The correc- 
tion determining section 4 determines that correction be 
made In case the comparison result of the divider-com- 
parator 3 Is smaller than 1. In case the correction deter- 
mining section 4 has determined that correction be 
made, a correction operating section 5 multiplies the I 
channel and Q channel input transmission data by the 
division value used by the divider-comparator 3 to per- 
form correction and outputs the resulting data. In case 
the correction determining section 4 has determined 
that correction be skipped, the correction operating sec- 
tion 5 multiplies the I channel and Q channel input trans- 
mission data by 1 and outputs the resulting data without 
compensation. 

[0065] As mentioned earlier, according to this 
embodiment, the peak factor of I channel and Q channel 
input transmission data can be suppressed and limit 
value can be made variable depending on the 
increase/decrease in the number of users, by obtaining 
the instantaneous value of I channel and Q channel 
input transmission data and comparing the instantane- 
ous value with the limit value set based on the average 
instantaneous value, then performing correction. 

(Eighth embodiment) 

[0066] Fig. 7 shows a configuration of limiter appa- 
ratus according to the eighth embodiment of the inven- 
tion. While in the first through seventh embodiments 
transmission data is parallel data, transmission data is 
serial data in this embodiment. As shown In Fig. 7, a 
serial-to-parallel converter 10 separates input data into 
I channel input and Q channel input and performs the 
same processing as the first embodiment, then outputs 
the resulting data as serial data. 
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[00S7] Limrter apparatus according to this embodi- 
ment comprises a serlaMo-parallel converter 10 to 
which serial I channel and Q channel transmission data 
is input, an instantaneous power calculator 1 to which I 
channel and Q channel transmission data thus con- 5 
verted to parallel data are input, a limit value setting 
section 2 for setting an arbitrary limit value, a divider- 
comparator 3 to which the Instantaneous power value 
calculated by the Instantaneous power calculator 1 and 
the limit value set by the limit value setting section 2 are w 
input, a correction determining section 4 to which the 
comparison results of the divider-comparator 3 is input, 
and a correction operating section 5 to which the correc- 
tion determination result of the correction determining 
section 4 is Input. 75 
[0068] Operation of the vector operation limiter 
apparatus configured as mentioned earlier Is described 
below. 

[0069] A serial-to-parallel converter converts the 
serially input I channel and Q channel transmission data 20 
to parallel I channel and Q channel transmission data. 
An instantaneous power calculator 1 calculates an 
instantaneous power value of the I channel and Q chan- 
nel input transmission data by using the expression 
(lch 2 +Qch 2 ) 1/2 25 
A divider-comparator 3 divides an arbitrary limit value 
set by the limit value setting section 2 by the instantane- 
ous power value calculated by the Instantaneous power 
calculator 1 (the instantaneous power value as a 
denominator and the limit value as a numerator). A 30 
divider-comparator 3 compares the instantaneous 
power value with the limit value based on whether the 
division value is greater than 1 or not A correction 
determining section 4 determines whether the I channel 
and Q channel input transmission data is to be cor- 35 
rected or not from the comparison result of the divider- 
comparator 3. The correction determining section 4 
determines that correction be skipped in case the com- 
parison result of the divider-comparator 3 is equal to or 
greater than 1. The correction determining section 4 40 
determines that correction be made In case the compar- 
ison result of the divider-comparator 3 is smaller than 1 . 
In case the correction determining section 4 has deter- 
mined that correction be made, a correction operating 
section 5 multiplies the I channel and Q channel input 45 
transmission data by the division value used by the 
comparator 3 to perform correction and outputs the 
resulting data. In case the correction determining sec- 
tion 4 has determined that correction be skipped, the 
correction operating section 5 multiplies the I channel so 
and Q channel input transmission data by 1 and outputs 
the resulting data without compensation. 
[0070] As mentioned earlier, according to this 
embodiment, the peak factor of I channel and Q channel 
input transmission data can be suppressed by convert- 55 
ing serial input I channel and Q channel transmission 
data to parallel I channel and Q channel transmission 
data, obtaining the Instantaneous value of the I channel 



and Q channel transmission data, comparing the instan- 
taneous value with the limit value, and performing cor- 
rection. This requires a single unit for correction 
operation because of a serial input thus downsizing the 
apparatus. 

(Ninth embodiment) 

[0071] Fig. B shows a configuration of limiter appa- 
ratus according to the ninth embodiment of the inven- 
tion. Limiter apparatus according to this embodiment is 
similar to limiter apparatus according to the first embod- 
iment shown In Fig. 2, and characterized in that the lim- 
iter apparatus Is adapted to comprise a maximum 
power detector 1 1 for detecting the maximum power for 
a certain period from an Instantaneous power calculator 

1 and to set the limit value of a limit value setting section 

2 based on the output of the maximum power detector 
11, the limiter apparatus comprising a correction vol- 
ume setting section 7 adapted to set a correction value 
as a table from the limit value and the input data, 
depending on the output of a comparator and input 
data. The remaining configuration is the same as the 
first embodiment. 

[0072] As shown in Fig. B, limiter apparatus accord- 
ing to this embodiment comprises an instantaneous 
power calculator 1 to which parallel I channel and Q 
channel transmission data are input, a maximum power 
detector 11 for detecting the maximum power of the 
Instantaneous value for an arbitrary period from the 
instantaneous power calculator 1, a limit value setting 
section 2 for comparing the maximum instantaneous 
power value of the maximum Instantaneous power 
detector 1 1 with the arbitrary limit value to set a limit 
value, a correction value setting section 7 for setting a 
correction value from the limit value of the limit value 
setting section 2 and the instantaneous power value of 
the instantaneous power calculator 1, and a correction 
operating section 5 for multiplying the parallel input I 
channel and Q channel transmission data by the correc- 
tion value of the correction value setting section 7. 
[0073] Operation of the vector operation limiter 
apparatus is described below. 

[0074] An instantaneous power calculator 1 calcu- 
lates an instantaneous power value of parallel input I 
channel and Q channel transmission data by using the 
expression (Icrr^+Qch 2 ) 172 . 

A maximum power detector 1 1 obtains the maximum 
value of instantaneous power of the I channel and Q 
channel input transmission data of the instantaneous 
power calculator 1 for an arbitrary period. In case the 
maximum value of instantaneous power of the maxi- 
mum power detector 1 1 is smaller than the limit value 
set by the limit value setting section 2, a correction oper- 
ating section 5 multiplies the I channel and Q channel 
input transmission data by a value equal to or greater 
than 1 and outputs the resulting data. In case the maxi- 
mum value of instantaneous power of the maximum 
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power detector 1 1 is equal to or greater than the limit 
value set by the limit value setting section 2, a correction 
value setting section 7 divides the limit value set by the 
limit value setting section 2 by the maximum value of 
Instantaneous power of the maximum power detector 5 
1 1 (the maximum value of instantaneous power as a 
denominator and the limit value as a numerator). The 
correction value setting section 7 compares the maxi- 
mum value of Instantaneous power with the limit value. 
In case comparison result of the correction value setting to 
section is equal to or greater than 1 , a correction oper- 
ating section 5 multiplies I channel and Q channel input 
transmission data by this value to expand the I channel 
and Q channel Input transmission data value and out- 
puts the resulting data. In case comparison result of the 1S 
correction value setting section is smaller than 1, the 
correction operating section 5 multiplies the I channel 
and Q channel input transmission data by the division 
value used by the correction value setting section 7 for 
dividing the maximum value of Instantaneous power of 20 
the maximum power detector 1 1 by the limit value set by 
the limit value setting section 2, to perform correction 
and outputs the resulting data. 

[0075] As mentioned earlier, according to this 
embodiment, the peak factor of I channel and Q channel 25 
input transmission data can be suppressed by normaliz- 
ing the maximum value of instantaneous power to the 
limit value and compressing the I channel and Q chan- 
nel input transmission data. 

so 

(Tenth embodiment) 

[0076] Fig. 9 shows a configuration of limiter appa- 
ratus according to the tenth embodiment of the inven- 
tion. Umiter apparatus according to this embodiment is 35 
similar to limiter apparatus according to the first embod- 
iment shown in Fig. 2, and characterized in that the lim- 
iter apparatus is comprises a correction volume setting 
section 12 and a correction value setting is made 
therein via table format depending on the output of a 40 
comparator and input data. The remaining configuration 
is the same as the first embodiment. 
[0077] Limiter apparatus according to this embodi- 
ment comprises an instantaneous power calculator 1 to 
which parallel I channel and Q channel transmission 45 
data are input, a limit value setting section 2 for setting 
an arbitrary limit value, a divider-comparator 3 to which 
the instantaneous power value calculated by the instan- 
taneous power calculator and the limit value set by the 
limit value setting section are input, a correction deter- so 
mining section 4 to which the comparison results of the 
divider-comparator 3 is input, a correction volume set- 
ting section 12 for setting correction volume based on 
data from the correction determining section 4, and a 
correction operating section 5 for performing correction 55 
by using the correction volume set by the correction vol- 
ume setting section 12. 

[0078] Operation of this vector operation limiter 



apparatus is described below. 

[0079] An instantaneous power calculator 1 calcu- 
lates an Instantaneous power value of parallel input I 
channel and Q channel transmission data by using the 
expression (Icr^+Qch 2 ) 172 . 

A divider-comparator 3 divides an arbitrary limit value 
set by the limit value setting section 2 by the instantane- 
ous power value calculated by the instantaneous power 
calculator 1 (the instantaneous power value as a 
denominator and the limit value as a numerator). The 
divider-comparator 3 compares the Instantaneous 
power value with the limit value based on whether the 
division value is greater than 1 or not. A correction 
determining section 4 determines whether the I channel 
and Q channel input transmission data is to be cor- 
rected or not from the comparison result of the divider- 
comparator 3. The correction determining section 4 
determines that correction be skipped in case the com- 
parison result of the divider-comparator 3 is equal to or 
greater than 1. The correction determining section 4 
determines that correction be made in case the compar- 
ison result of the divider-comparator 3 is smaller than 1 . 
In case the correction determining section 4 has deter- 
mined that correction be made, a correction volume set- 
ting section 12 sets a correction volume value 
depending on the division value of an arbitrary limit 
value set by the limit value setting section 2 by the 
instantaneous power value calculated by the Instanta- 
neous power calculator. The correction volume value 
set by the collection volume setting section 12 is added 
to or subtracted from the I channel and Q channel input 
transmission data to correct the I channel and Q chan- 
nel input transmission data then the resulting data is 
output. In case the correction determining section 4 has 
determined that correction be skipped, the correction 
operating section assumes 0 as a correction volume 
value and outputs the I channel and Q channel input 
transmission data without correction. The divider-com- 
parator 3 in this embodiment may be replaced with a 
subtracter-comparator to perform subtraction. This fur- 
ther simplifies the operation. 

[0080] As mentioned earlier, according to this 
embodiment, the peak factor of I channel and Q channel 
input transmission data can be suppressed by obtaining 
the instantaneous value of I channel and Q channel 
Input transmission data and comparing the instantane- 
ous value with the limit value, then performing correc- 
tion. Use of an adder and subtracter can upgrade the 
correction operation accuracy. 

(Eleventh embodiment) 

[0081] Fig. 1 0 shows a configuration of limiter appa- 
ratus according to the tenth embodiment of the inven- 
tion. Limiter apparatus according to this embodiment is 
characterized in that correction operation is performed 
twice to upgrade the correction operation accuracy. In 
the figure are shown an instantaneous power calculator 
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1 , a limit value setting section 2, e divider-comparator 3, 
a correction determining section 4, a primary correction 
operating section 13, and a secondary correction oper- 
ating section 14, 

[0082] Limiter apparatus according to this embodi- s 
ment comprises an Instantaneous power calculator 1 to 
which parallel I channel end Q channel transmission 
data are input, a limit value setting section 2 for setting 
an arbitrary limit value, a divider-comparator 3 to which 
the instantaneous power value calculated by the instan- 10 
taneous power calculator and the limit value set by the 
limit value setting section are input, a correction deter- 
mining section 4 to which the comparison results of the 
divider-comparator 3 is input, a primary correction oper- 
ating section 13 to which the result of the correction is 
determining section 4 Is input, and a secondary correc- 
tion operating section 14 to which the result of the pri- 
mary correction operating section 13 is input. 
[0083] Operation of this vector operation limiter 
apparatus is described below. so 
[0084] An Instantaneous power calculator 1 calcu- 
lates an instantaneous power value of parallel input I 
channel and Q channel transmission data by using the 
expression (Ich^Qch 2 ) 172 . 

A divider-comparator 3 divides an arbitrary limit value 25 
set by the limit value setting section 2 by the instantane- 
ous power value calculated by the Instantaneous power 
calculator 1 (the instantaneous power value as a 
denominator and the limit value as a numerator). The 
divider-comparator 3 compares the instantaneous 30 
power value with the limit value based on whether the 
division value Is greater than 1 or not A correction 
determining section 4 determines whether the I channel 
and Q channel input transmission data is to be cor- 
rected or not from the comparison result of the divider- 35 
comparator 3. In case the correction amount Is large 
from the result of the correction determining section 4, a 
primary correction operating section 13 and a second- 
ary correction operating section 14 are used to perform 
correction twice. In case the correction amount is small 40 
from the result of the correction determining section 4, a 
primary correction operating section 13 or a secondary 
correction operating section 14 is used to perform cor- 
rection. 

[0085] Thus, according to this embodiment, the 45 
peak factor of I channel and Q channel input transmis- 
sion data can be suppressed by obtaining the instanta- 
neous value of I channel and Q channel input 
transmission data and comparing the instantaneous 
value with the limit value, then performing correction, so 
Performing correction twice can upgrade the correction 
operation accuracy. 

[0086] While correction operation is performed 
twice in the eleventh embodiment, further correction 
operation stages may be provided to repeat correction. 55 
The correction determining section may use different 
weighing each time correction is performed. 
[0087] Thus, the invention provides excellent limiter 



apparatus with no excessive peak suppression wherein 
the peak factor of I channel and Q channel Input trans- 
mission data can be suppressed better by providing an 
instantaneous power calculator, a limit value setting 
section, a comparator, a correction determining section, 
and a correction operating section in order to define a 
limit area of concentric circles having the origin of I 
channel and Q channel coordinate axes as a center in 
case I channel value and Q channel value of I channel 
and Q channel input transmission data values are rep- 
resented along coordinate axes, without suppressing 
the transmission power, than by limiting the I channel 
and the Q channel Individually. 

Claims 

1 . A limiting method comprising a step of: 

limiting signals having two components I chan- 
nel and Q channel on two orthogonal coordi- 
nate axes within a predetermined range on the 
coordinate plane specified by said two coordi- 
nate axes, 

wherein the predetermined range is defined by 
concentric circles having the origin of said two 
coordinate axes as a center. 

2. A limiting method comprising steps of; 

calculating the instantaneous power of signals 
having two components I channel and Q chan- 
nel on two orthogonal coordinate axes of data 
to be transmitted; 

determining whether the instantaneous power 
is within a predetermined range; and 
shifting the instantaneous power in the direc- 
tion of the origin on straight lines connecting 
the origin and the signal component coordi- 
nates, in case said instantaneous power is 
determined to exceed the predetermined 
range. 

3. A limiter apparatus comprising: 

an instantaneous power calculator for calculat- 
ing an instantaneous power value from trans- 
mission data; 

a limit value setting section for setting a limit 
value; 

a comparator for comparing the instantaneous 
power value with the limit value; 
a correction determining section for determin- 
ing whether transmission data is to be cor- 
rected, depending on the comparison result of 
the instantaneous power value and the limit 
value; and 

a correction operating section for correcting the 
transmission data based on the correction 
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value determined by said correction determin- 
ing section. 

4. A limiter apparatus comprising: 

an instantaneous power calculator for calculat- 
ing an instantaneous power value from parallel 
input data composed of I channel and Q chan- 
nel; 

a limit value setting section for setting a limit 
value; 

a divider-comparator for dividing the instanta- 
neous power value calculated by said instanta- 
neous power calculator by the limit value to 
compare the instantaneous power with the limit 
value; 

a correction determining section for determin- 
ing whether the input transmission data is to be 
corrected according to the comparison result; 
and 

a correction operating section for correcting the 
transmission data based on the correction 
value determined by the correction determining 
section and the input value. 

5. The limiter apparatus according to claim 3, 
wherein said comparator includes a subtracter- 
comparator for subtracting the limit value from the 
instantaneous power value to compare the instan- 
taneous power with the limit value, 

wherein the correction determining section is 
adapted to determine whether input data is to be 
corrected, depending on the comparison result of 
said subtracter-comparator. 

6. The limiter apparatus according to claim 3, 
wherein the instantaneous power calculator calcu- 
lates the square value of parallel input I channel 
and Q channel transmission data without perform- 
ing root operation of the data, 

wherein the comparator includes a subtracter-com- 
parator for subtracting the limit value from the 
instantaneous power value calculated by the 
instantaneous power calculator to compare the 
square value of the instantaneous power with the 
limit value. 

7. The limiter apparatus according to claim 3, further 
comprising: 

a correction selector for outputting said parallel 
input I channel and Q channel transmission 
data without correction, in case correction is 
not required depending on the result of said 
correction determining section. 

8. A limiter apparatus comprising: 
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an instantaneous power averaging section for 
calculating an Instantaneous power value from 
parallel Input I channel and Q channel trans- 
mission data and obtaining the average value 
of instantaneous power for a certain period; 
a limit value setting section for setting a limit 
value; 

a comparator for comparing the instantaneous 
power average value with the limit value; 
a correction determining section for determin- 
ing whether said transmission data is to be cor- 
rected, depending on the comparison of the 
average value of the instantaneous power with 
the limit value; and 

a correction operating section for correcting the 
transmission data based on the correction 
value determined by said correction determin- 
ing section. 

9. The limiter apparatus according to claim 8, 
wherein the Instantaneous power calculator 
Includes an second instantaneous power calculator 
for calculating the square value of parallel input I 
channel and Q channel transmission data without 
performing root operation of the data, 

wherein the comparator includes a subtracter-com- 
parator for subtracting the limit value set by the limit 
value setting section from the instantaneous power 
value calculated by said instantaneous power cal- 
culator to compare the square value of the instanta- 
neous power with the limit value. 

10. The limiter apparatus according to claim 8, further 
comprising: 

a correction selector for outputting the parallel 
input I channel and Q channel transmission 
data without correction, in case correction Is 
not required depending on the result of said 
correction determining section. 

11. The limiter apparatus according to claim 3, further 
comprising: 

a sen a I -to-parallel converter for converting 
transmission data composed of serial input I 
channel and Q channel to parallel data. 

12. A limiter apparatus comprising: 

an instantaneous power maximum value detec- 
tor for detecting the maximum value of the 
instantaneous power for a certain period; 
a limit value setting section for setting a limit 
value; 

a comparator for comparing the instantaneous 
power maximum value with said limit value; 
a correction determining section for determin- 
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ing whether the transmission data is to be cor- 
rected, depending on the comparison result of 
satd Instantaneous power maximum value with 
the limit value; and 

a correction operating section for correcting the 5 
transmission data based on the correction 
value determined by said correction determin- 
ing section. 

13. The limiter apparatus according to claim 3 t further to 
comprising: 

a feedback section which inputs as input data 
the sum of said correction value and said input 
data again to said instantaneous power calcu- 15 
lator to repeat operation. 
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